Materials
Allyl bromide (99%), [1,3-bis(diphenylphosphino) 
Characterization methods
Gel permeation chromatography (GPC) data was obtained using a Viscotek GPC Max VE2001 solvent/sample module equipped with a Viscotek VE3580 refractive index detector.
Toluene was used as the eluent with a 200 μL sample volume injection. Samples were passed through three 30 cm, PL gel (5 μm) mixed C columns and one 30 cm, PL gel (3 μm) mixed E column at 0.6 mL⋅min -1 . Molecular mass distributions were calculated relative to narrow polystyrene reference standards.
1 H nuclear magnetic resonance (NMR) spectroscopy was conducted on a Varian Unity 400
MHz spectrometer at 400 MHz using deuterated solvent as reference and at a sample concentration of ca. 20 mg⋅mL -1 .
Atomic force microscopy (AFM) images of air-dried ssCAP ROMP films on silicon wafers were 
Synthesis of Poly[3-hexylthiophene-co-3-(2-(trimethylsiloxy)ethyl)thiophene][P3HT-co-

T2OSi]
1 M t-BuMgCl in THF (1 mL, 1 mmol) was added dropwise to a solution of 2 (0.361 g, 1 mmol) in anhydrous THF (8.1 mL) under nitrogen. Separately, a solution of 1 M t-BuMgCl in THF (5.8 mL, 5.8 mmol) was added dropwise under nitrogen to a solution of 2,5-dibromo-3-hexylthiophene (1.853 g, 5.7 mmol) in anhydrous THF (23.2 mL) (2,5-dibromo-3-hexylthiophene was prepared from 3-bromothiophene using literature methods). 2 Both reaction mixtures were stirred at room temperature for 18 h. After complete activation of Grignard monomer was confirmed by NMR, the solution of 2 was transferred to the solution of 2,5-dibromo-3-hexylthiophene using a cannula. Ni(dppp)Cl 2 (28 mg, 0.514 mmol) was then added and the mixture was stirred at 70 °C under nitrogen for 20 h. After cooling to room temperature the mixture was precipitated into methanol (300 mL). 
Synthesis of Poly[3-hexylthiophene-co-3-(2-hydroxyethyl)thiophene] [P3HT-co-T2OH]
To a solution of [P3HT-co-T2OSi] (0.685 g, 4.02 mmol) in THF (50 mL), 0.2 M HCl in methanol (9.9 mL) was added dropwise for 2 h under argon, and the mixture was stirred at 50
°C under argon for a further 15 h. The mixture was cooled to room temperature, neutralized with 5% KOH in methanol (200 μL), and then precipitated into methanol (300 mL CH 3 in 3HT unit) ppm.
Synthesis of Poly[3-hexylthiophene-co-3-(2-(5-norbornyl-2-carboxy) ethyl)thiophene] [P3HT-co-T2ONB] P1
[P3HT-co-T2OH] (0.623 g, 0.48 mmol: T2OH unit) and 5-norbornene-2-carboxylic acid (CH 2 ) 3 CH 3 ), 1.00-0.81 (m, 3H, CH 3 ) ppm. Pendant norbornene functionality was 13.5% as determined by 1 H NMR spectroscopic analysis. T g was 147 °C as determined by DSC.
Synthesis of bisnorbornyl terminated poly(ethylene glycol) P2
PEG (2.00 g, 5 mmol), 5-norbornene-2-carboxylic acid (4.13g, 20 mmol), DCC (4.13 g, 20 mmol) and DMAP (0.244 g, 2 mmol) were dissolved in anhydrous THF (60 mL) and stirred at room temperature for 24 h. 
Planar template preparation
Allyl functionalization of Si wafer by deposition of allyl-PEI
A Si wafer (ca. 1 × 1 cm) was added to a 7 mL vial containing 1 mL of allyl-PEI solution (1 mg⋅mL -1 in 0.5 M NaCl, passed through a 0.45 μm filter). The Si wafer was allowed to stand for 30 min at room temperature, removed and washed with water (1 × 20 mL), THF (2 × 20 mL) and DCM (3 × 20 mL). The obtained allylated Si wafer was then ready for immediate functionalization with Ru catalyst.
Surface immobilization of Ru catalyst initiating moieties on allylated Si wafer
To a dry 5 mL round bottom flask equipped with magnetic stirrer bar and 3-way stopcock was added the catalyst (IMes)(Cl 2 )(C 5 H 5 N) 2 Ru=CHPh C1 (2.9 mg, 4 μmol) and DCM (1 mL) under argon to yield a 4 mM stock solution. Separately, the allylated Si wafer (from method 2.1) was added to a 7 mL vial (dried and backpurged with argon). This was followed by the addition of 1 mL of the catalyst stock solution, via a degassed syringe, to the vial. The
Si wafer and stock solution were allowed to stand at room temperature for 30 min. The catalyst-functionalized wafers were washed with DCM (2 × 20 mL) before being exposed to the macrocross-linker [P3HT-co-T2ONB] P1.
Film assembly via solid state CAP ROMP
The catalyst-functionalised wafer (from method 2.2) was spin-coated with the macrocrosslinker P1 in CHCl 3 (50 μL, 20 mg⋅mL -1 , 2000 rpm, 33 s) and then annealed at 150 °C under argon for a predetermined time. The ssCAP ROMP reaction was stopped by soaking the wafer in DCM (5 mL) containing 2% v/v EVE for 1 h. The polymer-coated wafer was subsequently washed with and soaked in CHCl 3 (1 mL) for 12 h to remove any non-cross-linked polymers, and dried in vacuo for analysis.
CAP multilayering ssCAP ROMP multilayering on planar substrates
The previously assembled P1 CAP film (i.e., L1) on Si wafer was added to a vial containing 1 mL of a solution of catalyst (IMes)(Cl 2 )(C 5 H 5 N) 2 Ru=CHPh C1 (0.5 mM in DCM). After 30 min of soaking, the catalyst refunctionalized substrate was removed, washed with DCM (2 × 20 mL) and spin-coated with P1 in CHCl 3 (50 μL, 10 mg⋅mL -1 , 2000 rpm, 33 s). After annealing at 150 °C under argon for 24 h, the substrate was immersed in 2% v/v EVE in DCM (5 mL) for 1 h and then washed with CHCl 3 as previously described. After drying in vacuo the CAP films (i.e., L2) were analyzed and used for subsequent layering experiments (i.e., L3 to L5) via repetition of the above procedure. Figure S1 . The z-profile of the scratched zone and (3D) height mode images of a control film made in the absence of C1 catalyst. Figure S2 . The z-profile of the scratched zones and (3D) height mode images of control films prepared at 80 °C and room temperature. Figure S3 . The z-profile of the scratched zone of a P2 film made via ssCAP ROMP .
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